(c) Please consider slightly different numbers: Use 500 m s −1 instead of 1 km s −1 and Σ 1 = 2 × 10 3 g cm −2 (for your calculation to make a bit more sense).
Exercise 1.10 (HW)
For this exercise full credits will only be given when you provide the physical explanation. 
Exercise 1.11 (HW)
Note: This exercise has been divided into several parts! This is an order-of-magnitude (and somewhat challenging) exercise. You should express your answers in terms of dimensionless parameters:
Note that only solids are included towards q disk .
− The headwind parameter η.
For the self-gravity case you can get "rid of" Newton's constant G by employing GM ⋆ = a 3 Ω 2 . As we discussed in class, g z = 4πGΣ d in case of self-gravity.
(a) Write down expressions for the Richardson number Ri in terms of the particle scaleheight h p , the orbital radius a, and the dimensionless parameters η, q disk in the limits where g z is determined by:
1. the solar gravity 2. the (self) gravity of the particles (b) For these cases, give the threshold particle scaleheight (h p,min ) below which the Kelvin-Helmholtz instability will be triggered.
(c) Particles therefore are prevented from settling into a layers of width less than h p,min . At the same time for the Goldreich-Ward mechanism to be possible we require that h p is less than the critical wavelength λ c . Otherwise the 2D assumption that entered in the dispersion relation analysis, no longer holds. Therefore λ c > h p > h p,min , a condition that provides a constraint on the disk mass parameter q disk . Give this constraint on q disk again for both the solar-gravity and the self-gravity cases (c) The square terms in the answer already "betray" that you must Taylor-expanded the expression to second order in x = b/a.
Exercise 2.3 (HW)
(a) Note that w = n p e z has been assumed.
(e) This question is somewhat flawed, as it assumes that the velocity at the Lagrange point is zero (at least, that is what you are allowed to assume). The answer that you will find in this way will therefore (slightly) overestimate the size of the horseshoe orbits.
